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A  NOTE  ON  THE  BEHAVIOR  OF  THE  SAPROPHYTIC 
COCCI  WITH  REGARD  TO  GRAM'S  STAIN.* 
BY  I. J.  KLIGLER. 
(From  the American  Museum  of Natural  History,  New  York.) 
C.-E. A., and A. R. Winslow  I  found that one of the fundamental 
differences between  the  parasitic  and  saprophytic  cocci  was  their 
behavior to the Gram stain.  The parasitic  forms  (Paracoccace~e) 
generally retained  the  stain,  while  the  saprophytic  group  (Meta- 
coccace~e) generally decolorized by Gram. 
In  my recent  revision  of  the  Coccacem in  the  collection at  the 
Museum of Natural History,  2 I was able to corroborate the observa- 
tions  made  by these  authors.  Of  twenty-three strains  belonging 
to  the  subfamily  Metacoccace~e, seventeen,  or  74  per  cent.,  were 
Gram-negative; two, or 9  per cent., were Gram-positive; and  four, 
or  17 per  cent., gave a  variable  reaction,  giving both  positive  and 
negative  tests  either  on  the  same  slide  or  on  different occasions. 
Three quarters of our strains thus appeared as Gram-negative, while 
only  one  twelfth  of  the  cultures  gave  a  repeatedly  positive  test. 
Winslow,  using  about  25o  strains,  obtained  only  22  per  cent.  of 
Gram-positive  reactions in this  group. 
While  studying the  parallelism between the  Gram  reaction  and 
inhibition  of growth by gentian violet,  Churchman  a tested  a  large 
number of our  organisms,  among which were most  of our  M.eta- 
coccace~e.  His findings proved entirely contradictory to mine, as all 
the  cocci tested  by  him  are  without  exception  reported  as  Gram- 
positive. 
Believing that the discrepancies were due to the differences in the 
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methods employed by us,  I  restained our cultures according to both 
methods.  The techniques employed may be briefly summarized as 
follows : 
Churchman's  Method. 
I.  Agar  cultures  24  hours  old  were 
used. 
2.  Aurococcus  and  B.  typhosus  were 
used  as positive and negative con- 
trols,  respectively. 
3.  Fixed  as  usual. 
4.  Stained  with  anilin  oil-gentian  vio- 
let  for  2  minutes. 
5.  Washed  with  water  and  drained. 
6.  Gram  solution  for  5  minutes. 
7.  Decolorized  with  95  per  cent.  alco- 
hol  for  3  minutes. 
8.  No  counterstain  was  used. 
Winslow's  Method. 
I.  Young agar cultures, 3 to 5 days old. 
2.  No  control was used at first.  Later 
B.  subtilis  and  B.  coli  were  used 
as  positive  and  negative  controls, 
respectively. 
3.  Same. 
4.  Stained  with  anilin  oil-gentian  vio- 
let  for  I½  minutes. 
5.  Same. 
6.  Gram  solution  for  I½  minutes. 
7.  Decolorized  with  95  per  cent.  alco- 
hol  for 3  minutes. 
8.  Counterstained  with  a  I :20  solu- 
tion of  Bismarck  brown  in  water, 
for  3o  seconds. 
The  main  differences  lie  in  the  time  of  staining,  Churchman 
employing a  longer period.  It  appeared  probable,  therefore,  that 
the  positive  results  obtained  were  attributable  to  the  prolonged 
staining period.  This,  however, proved not to be the case, as may 
be seen from the results in table I. 
The first two columns show the reaction of seventeen strains  of 
saprophytic  cocci stained by me  according to  both  methods.  For 
comparative purposes two columns are added, one giving the results 
previously obtained by me, using Winslow's method, the other show- 
ing the  results  obtained  by Churchman.  The  table brings  out  the 
following  facts:  (I)  The  two  methods  employed lead  practically 
to the same results.  (2)  The results obtained by me now vary only 
slightly from those obtained previously.  (3)  ChurChman's  results 
cannot be attributed to the difference in the staining period. 
The different results obtained by Churchman and by me may per- 
haps be due to the fact that the interpretation of the effects of the 
Gram  stain  is  notoriously difficult among the cocci and  a  number 
of other organisms.  Many bacteria do not give the definite results 
that  are  characteristic  of  such  forms  as  Bacillus  coil  on  the  one 
hand,  and  Bacillus  subtilis  on  the  other.  Winslow  says  in  this 
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"...  All cultures of B.  coli are decolorized by one minute's treatment with 
alcohol, while B. megatherium constantly fails to decolorize after three hours.  On 
the other hand, with B. fluorescens, B. diphtheriae  and certain cocci the result is 
affected  by the  time  of  decolorizatlon, as  well  as  by  the  age  of  the  cultures. 
Between the fixed points at the extreme, preparations will yield varying results, 
showing some cells  stained and others decolorized.  As a  rule, a  large majority 
of cells in a given preparation will show  one reaction or the other; but a second 
slide  made  from the  same  culture may yield a  different result.  ''4 
TABLE  I.  5 
Results  Obtained  by Employing  Different  Methods  o] Staining  by Gram. 
No. of  strain. 
IOI 
208 
272 
3x4 
345 
354 
481 
479 
458 
466 
43  ° 
3 
2x7 
3~5 
462 
474 
488 
Present results. 
Method used. 
Winslow.  Churchman. 
± 
±  -4-- 
+ 
+ 
±  ± 
Previous results. 
Method used. 
Winslow.  Churchman. 
--  + 
--  + 
--  + 
--  + 
--  + 
--  + 
±  + 
--  + 
--  + 
--  + 
-+-  + 
--  + 
±  + 
Churchman  lays even greater  emphasis on the uncertainty of the 
Gram  stain which  he  claims cannot compare  in precision and  con- 
stancy with the gentian violet reaction.  He says : 
"...  the Gram stain is too notoriously uncertain . .  . In numerous instances 
I  have found great difficulty in deciding, even after repeated stains, whether to 
classify an organism as Gram-positlve or negative; and a  few discrepancies will 
be found in the table between the  commonly accepted  statements on this  point 
and my findings.  "e 
There is no doubt that the Gram stain often fails to yield as clean 
cut results as  we should  desire.  Churchman  has  introduced a  new 
Winslow, C.-E.  A.,  and Winslow, A. R.,  loc.  cit.,  p.  49. 
The observations in the first three columns were made by me; those in the 
last column, by Churchman. 
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test of great value in the gentian violet plate, and on this medium all 
the cocci appear  to behave as  Gram-positive  organisms  usually do; 
that  is,  they  fail to grow in  the presence of the  dye.  At the  same 
time,  in  view of  the  results  reported  above,  it  seems justifiable  to 
conclude  that  the  Gram  stain  as  ordinarily  used  is  sufficiently con- 
stant  to have a  distinct  diagnostic  value; that  there is a  real  differ- 
ence  in  susceptibility to the  Gram  stain  between  the  Paraceccaceae 
and the Metacoccaceae; and that  the latter may be classed as usually 
Gram-negative  organisms. 